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(54) NEW ONIUM BORATE OR BORATE OF ORGANOMETALUC COMPLEX AS CATIONIC POLYMERIZATION 
INITIATOR 

(57)Abstract: 

PURPOSE: To provide new onium borate or.borate of organometallic 
complex useful as initiator of cationic polymerization. 
CONSTITUTION: The borate of formula (where A is I, S. Se, P, N or the 
like; R1 is 6-20C aryl; R2 is R1, 1-30C alkenyl or alkyi; (n) is A; (m) is 
onium salts). [(„ )2I]+[B(C6F5)4] is exemplified/ A compd. of the formula 
is obtained by an exchange reaction of a salt of the cationic part 
(halogen, hexafluorophosphate tetrafluoroborate or the like) with an alkali 
metal salt (sodium, lithium or potassium) of the anionic part. 
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mtai^^ [ rcheniicar&: Engineering N 
ews J m63^. m5#, m26M (1 985^2^4 

( 1 ) jfest I 

[ (Rl ) n -A- (R2") „, ] + ( I ) 

Rl (*C6 -CaoWS^JS^XttSJRSi^T'J-^US* 

R2 liRl XI*Ci ~C30<DeiBttSL<l*5}-ttSft*fcT 
cnt>Rl &t/R2 SliCi -CasTVU^i^v. Ci ~ 

C25T;u^;u, — Kp. ■i7P;u. -^pa, v'7'>', 
7K+->;i., x;^7"vu. hai|-CMg4$*iri^T 

ni*i ~ v + 1 a>|gH<DS»-efcy, wC.-evi*5c^A 

mttO — V - 1 a>IEH©SS!fCfcyx ClCI-Cntmi© 
^tfn+ml*v + 1 T^fcS) <D;i--':7Aie, (2) S(S 
i>§BmwO-9 0/1 1 3 O S-^IZlSero^+Vf V5=- 
PV^-t/A^, !^(=2-X5=-;i/-4-;i-^V'f 
PV-';7AXI*2 - K7^>>;u- 4 -;i-4rv-f v^?f- 
^;pvri't7AX;ix;tsii':>AifiXt; (3) JfeiCil 
(Li l2 l3 m) q+ (II) 

•9PA. zi/OU KI¥Sat3L, 
-e&y, Sffiii-f-ii, ;7 3 -T-^u^pyi,, 7,5 -->^p/«? 

a£i;i=[ffiiS(-«^$tvfc;7 6 -'<>Hf>iH(4T-Xt/2~ 
4<l<Di^^ii (C^I-e. «-iil*3~8<@<7)7rm^^^:rt-L 

2~4e©<8^BB ClC-C. *ai(i6eL<tt7^1<Z)W 
4 0~3fflO)Etl^--Cfcor« CO&UtN02+A^t>S*? 



Li . l2 xt;L3 A<s#-r«^t*a>m?^<t^SMa)-(' 

[BXa Rb 3 ~ 

a3tt;br40~4roffiH<0SaT?l!>y. wC-eatbt 
«)^ffa + btt4T?fey, 

• aA<0~3-efc*«^l=(*/\Py>ll^- (Jfi«Xtt^ 

• aA<0~2-efci»ii^lc|*OHtlgg$at?-rctt, 
tH-§- R I * 1^ - 1? o r t M -0 T L ^ -C t. J: < . 
^<D;i-- ':7AT?fe-51i^|zl4c F3 . NO2 , CNH© 
;uSXI*'>^f < i:t2eo/\P<7*>lS^ (Itlz^Jg) T? 

(j:yi^^W(=i**^) . CF3 . N02 , cNtf-e 
aa^tifcrj'x^^ixS^at^L. 

SMi^i*^^) . CF3 . N02 , cNH-esSi^tir 

[it*^2] [B (C6 F5 ) 4 ] 

- , [B (C6 H4 C F3 ) 4 ] - , C (C6 F5 ) 2 
BF2 ] - . [Cfi F5 BF3 ] - X(± [B (C6 H3 

F2 ) 4 ] - -efe-scir^i^aii-r^if^si iB*E<oflB 

Cm3R«3] *^;i->fij»*< C («) 2 I ] + . EC 

8 Hi7-0-<P- I -CP] + . CC12H25-*''- I - 
O] + . C (C8 Hi7-0-<J)) 2 I ] ^ [Cs Hi7 
-0-0- I -0)] + . [ (<P) 3 S] + . C (O) 2 

— S — <t) — O — Cs H17] + , [O— S— <J) — S (0) 
2]*. C (Ci2H25-<P) 2 I ] . (775 -i/'J^P 
'O^ii/x-vu) (;76-h;i/X» Fe+. (;75_ 

P'0$i?x;=.;u) (776 - 1 ->^^u:^-7$i 'J 
» Fe + . (175 -i/'^7P'<>$S?x=.;u) (776 - 
^7 > » F e + , t*;^ ( 77 6 - u » F e + XI4 

ex (776 -K>-tf» cr+ -efesci^i^air-rs 

[IS*«4] a [ (O) 2 I] + CB (C6 F5 ) 

4 ] ~ . CCa H17-O-0- I -O] + [B (Ce F 

5 ) 4 ] ~ « CC12H25-*- I -<»>] * [B (C6 F 
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5 ) 4 3 " V [ (C8 Hi7-0-<P) 2 1]"^ [B (C 

6 Fs ) 4 ] [ (Cs Hi7) -O-O- I -O] + " 
[B (C6 F5 ) 4 ] - s C- (a» 3 S] + [B (Ce 

FS ) 4 ] " . C (a>) 2 -S-0-O-C8 H17] + 
[B (Ce H4 CF3 ) 4 ] - . [ (Ci2H25-<l') 2 

i]+ [B (Ce F5 ) 4 ] - . (775 -*>^n^>5t 
(776 - K;ux» F e+ [B (Ce F5 ) 
4]". (775 -->^P'<>5«vx^;u) (776-1- 
Fe+ [B (Ce F5 ) 4 ] ~ xi* 

(.Tl5 -i^^ 0^>^'Jn:—j\^) (;,e-/7^» Fe 

+ [B (Ce F5 ) 4 ] - ^m-r?>:it^mwitri,m 

[0001] 

■^■<oslj&3^g6at;3t^b^»stt<bl=<^:■5A^xf*®^■ 
[0002] 

■CfcS (*@#ff^4 O 6 9 0 5 4-§-. i^m4 4 5 0 3 
6 0#. (^|g4 5 7 6 9 9 9#, 1^^46 40 96 7 

1 2 7 4 6 4 6#ai;3 — P -V/^ 
lt'x^g§S2 O 3 8 2 9#(D=&|S!M») , PJSSlJ^OT- 
;i->A<S b F6-C&-5«^l=Sa(D!gSA<#t.*tStt^ 

[0 0 0 31 ^—<f=y—--)--j^m<omm:^^cti*:^ 
(175 -->^p/>o$-:?i=.;i.) Fe+ ^f'r::^(D'<i/^ 

fctt&4iTl^S {a— P-y/<1^i^^Bam4 8 1 4 8 0 

[^^4 6 8 6 5 1 I^m4 1 8 04 4#. f^m4 
6 8 5 3 7^, 2 1 6 5 9^, m%2 7 7004 

^^<D^^f&S^ rMakrotnolekulare Chemid, Rapid Coram 



un. J^12#. ^663~667M(1991^). 
rorganooieta 1 1 icsj (1991^). 10.^840 
~8 4 2M) o (.^1^9 7)1^^)1^^ X.—JI,) 

fflBKfX (775 -v^p^>^« vx-;u) Fe+ iiHzf 
a)'<>^7;U:i-^U^ h5 7x=.VHffl»7xP-»r-'t7Att 

[0 0 0 4] 

[a!B^3!)<«9iL<fc3i:-r.5^®] ^^tUmXlt. S b Fe" 

F e-ic K^-r s 5j ^ * * <c t «a)3ta^BB*6*j« * 

Mai Lfco 

[0 0 0 5] 

S^IS^&^Jigl^. rchemical &: Engineering News J SI 
63^, ms-^. m26M (1 98 5^2^4S^^T) 

^zvt.^mm^m<r>m^ 5S¥~mi 7if*^f>ig^?$*t^3c 

(A) *5^?t->Sf^^A< (1 ) I C (Rl ) n -A- 
(R2 ) m ] + ( I ) (^*, Al* I , S. S 

*7c^$St)L. Rl l*Ce ~C20<'>*S^ii^XI*i^^ 

raid. «5iii?*#*-r«;ii:*<-i?f?. r2 i*ri xi* 
ltT)i'^)i'&^mt>L. ctibRi &u:r2 ftiici ~ 

C25r;U=]**X Ci ~C25'7^l'+^l'» — HP, <7P 

::^K»^t?a^$*tTi^T%<fe<, nl*1~v + ia>® 

fflOSa-Cfey, ^CZT? vl*5cmA(7>ll^ffi-C?fcy. m 
l*0~v-1 «>SSH«)SJa-Cfey. ^C-en tmi:©^ 
ttn +m(*v + 1 <©7h— •t7A«. 

(2) SK^iamwO- 9 0X1 1 3 O 3-§-lZiE®CD^ 
#V-f V^:l-<7PV-'t;A^, 2 -X5^;u- 4 

^ V-r V5^;*-^' P ■7^'l7 AXI* 2 - K-r ->;U- 4 

(3) ?fei£ll 

(Li l2 l3 m) Q+ (II) 

{scti', M(*m4»-mi o»*^c>g«^*^,«^JS, !^ 

lei*. -^PA. h^^St?L. Li 

773 ;,5 -->^7P/<>.Si 

2?x::iyuat;n7 -'^'ju^rf^ hux^yi/iBia^-ati; 

IC(ffi3SlC®^^*lfc77 6 -K>4f>iH{a^=-Xt;2~4<l 
©SS^ig (CCt:, €-^l*3~8<l<7>7rm^$^VLr^ 

**t-5 77 6 -3?#»Hb^«B*^c.aS?$*i, L2 li, ttB 
^$^LT^SM(c^^Lfc1 <l(DiB(4^1?a&y, 

^^1*, 777 -'^'ju^-y^ hyx^;ne<a^a£i;<=(ffi 
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^33 iZZV. #SI*6SL<l*7<ia)7r®^$^LT 

(B) T-;l->ttfll!Sl^a5»A<;jfeS : 
[BXa Rb ] " 

a&i;b(iO'-4a)ffiffla)SS!c"efcy. cc-c 
ai:bita>'&ffa + b(i4-e&y. ffi#X(d:. 

^(D^:=.'^7A7?$>-Sii'&(C[iC F3 N02 . C N«(D 

■ :b^:t>ss^^;b<m4af'-mi omp^k>m^^tii>7tm 

^ (cfcyi^^WfCl*^^) . CF3 . N02 . CNUr* 

SMICtt^^) . CF3 . N02 . cN^r*aSi^?*ir 

[0 0 0 6] mMi^T=^:i'>(DmtLX\t. [B (Ce 
F5 ) 4 3 " ^ CB (C6 H4 CFs ) 4 ] " > C (C 
6 F5 ) 2 BF2 ] " . CC6 F5 BF3 ] - Atf [B 

(C6 H3 F2 ) 4 ] - ^m\fi>:itt<V^^o S I (O 

1*^4 0 2 6 7 0 5-^. |^m4 O 3 2 6 7 ^^4 

06 90 5 6-^. mW^^ 1 3 6 1 0 2^RXSm^4 1 7 

3 4 7 s^<D^mmmmz^m^*^xi^^o 

[00 07] i3^7t:^tLX\t. 1^\z^^(D^<D^mfi> 
Zti)<X^i> : [ (<t)) 2 I 3 ^ CC8 H17-O-0 
- I -0] + . CCi2H25-^- I - C <C8 

H17-O-0) 2 I ] . [C8 H17-O-O- 1 - 
O] + . [ (0) 3 S] + . [ (O) 2 -S-0-0- 
Cs H17] + . [Cp-S-O-S (CP) 2 ] Alf 

[ (Ci2H25-<l>) 2 J] + o 

10 0 0 8] SM(D^ffi*S^I*. *S!^ffm4 97 3 

7 2 2-^. (^m4 9 9 2 5 7 2-§-. 3 — P ^V/'^m^i^BI 



m2 O 3 8 2 9-^. 2 3 5 8 4-^ai/|s]^3 5 4 

1 8 1 •^(Z)«'eB«ffiS(ciB®$*irt>«o c4x6w«*a 

mcocpt:!*. i^(c;:5^a)t(7)S^ff4c:^;b<-^#4 : (77 

5 -v^P^>^vX->L.) (;76-K^L'X» Fe 
+ . (775 -v^/P^>5r vX-;i/) (776 -1->^ 
;U:^:7^riJ» Fe+. (;;5 -v^P^va'i^X- 

(776 --57^» F e+ . ex (r?6 -^i^^U 

[0 0 0 9] ^mmomi^McomtLxit. ^(d^o^ 

m\i'i:itt)<X^^ : C (a>) 2 I ] [B (C6 F 

5)4]-^ C (C8 H17) -0-0- I -0] + [B 

(C6F5 ) 4 3 " CCi2H25-<l^- I -<J>3 + [B 

(Ce F5 ) 4 ] - . C (C8H17-O-0) 2 1 3 + 

[B (Ce F5 ) 4 3 - . CC8 H17-O-0- I - 

03 + [B (Ce F5 ) 4 3 - . C (0) 3 s] + [B 
(Ce F5 ) 4 ] - . [ (0) 2 -S-0-O-C8 H 

173 + CB (Ce H4 CF3 ) 4 3 - . [ (C12H25- 
0) 2 13+ [B (Ce F5 ) 4 ] - . (775 -i^^u 

/<>^i;x-;U) (776 - h;UX» Fe+ [B (Ce 
F5 ) 4 ] - . (775 -v^p/<>5iv;x-;i.) (776 
-1 -J^'f-Jl.-ty^ 'J» F e+ [B (Ce F5 ) 4 3 
' ( 77 5-v>7 P'^V^' vxx;i.) (776 ^^/^ 

» F e+ [B (Ce F5 ) 4 3 - o 

[o o 1 o] *«Ka>iSt?fc«BB!t&»Jtti*. 

(«^b«3. ^imma>^oU^\u^:^itm. ^ 
>+^37;u7|-Pll5M^. 7" h^37;i.7|-pTO^> hvu— 

^ ^ t ^ a as ic J: o r HI ilX-r -5 C i: * Pltg(c L )S: It 

[0 0 1 1] 7-;i->gp«'<DT;u:ti KfliO) 
S^-e. /\PfflBH«^b^«fli:RlfMa)S<b*«S**"r-5 

i:(7)Ppia)^b^aiiMSr*(7>3£g^jSis:Ri;i&s(cici: 
rjSlt^ra)7;i/* u*g/\py>lb%ia>7k?g;'S^ffii^t- 

lis ^'J^lS rjournal of Organometa I I i c Chemistry J 
Si 78^. Sl-'4H (1 979^) . rjournal of 
the American Chemical SocietyJ ^8 2# (19 6 0 
^ S52 98M^ TAnaiytica Chimica ActaJ $4 
4^ (1 969^) . mi 75-1 83 M> *S4#i*m 

4 1 3 9 6 8 1 #0^$fflS. *>Bi^l*S 2 9 O 1 3 6 
7'^^$fflS^ rzhurnal Organ icheskoi KhimiiJ ^2 5 

S5#. Si 099-^1 102 M (1 989^5 
^) (C|H«^^^rt^^^o 

[0 0 12] Slia>*^:*->S8»a)«<DKigli. J^lc. 



(5) 
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TTetrahedron Letters J 36. ^3437M (1 97 
3^) (D • T7s h'J J.'J? (D. Astruc ) } . TBuI let 
In de la Societe Chi mi que de France J 1^2.^2 
28M(1 9 7 6^) (D • h'j3.^7) , fBullet 
in de Societe Chimique de FranceJ 1 1*^1 2. %2. 
571M(1 9 7 5#) (D • h U i^;) . FCR A 
cad. Sc. . Par i s, ser i as C J 2.1 2.^ §5 1 3 3 7 M 

(197 1^) (D • TX h U 3.^) . TizvestiiaAk 
ademi i Nauk SSSR. ser i la Kh imicheskaiaj 1 ^ %^ S 
24M(1969^) {A-N - ^^^jf^^J -p (A. N. 
Nesmeyanov) h>] . TDoklady Akademi i Nauk SSSRJ 1 
60(6).^1327H(1965^) (A-N-:^ 
X-Jt-Vy :7e>) . Took lady Akademi i Nauk SSSRJ 1 4 
9(3).m615M(1963^) (A-N - 

[0 0 14] 

[o o 1 5] : hv+x :7;u:*-;u:7 x ~ 

M fllKv:7x-;ua-K-':7A C (<D) 2 I ] [B 
(C6 F5 ) 4 ] " 

[0 0 1 6] ^h^^x (^>^:7;U7t-;b:7x— ;u) fffl 
jastt&t;;iSTii^$fil^fc4 o o o s g u *v h^Koeg 

OPA.j£:75X=i$fflUxfco SSttmtoTT^Ud'Vl? 
HaTT'lSJg^lJrfco ^Tk^V^' >1 6 O O S 'J *v h 

;u&i/3^pA^>^ '7;u:i-;u^>-if > 1 2 6. 8g 

(O. 5 1 3^;U) SSAL/co Z<D±tt:Saj*L. 

t^-c?@}i^-K<km*/T-tr h>5S*ffli^T-7 s^lc;^ 

Sja3 1 3 S 'J U h;u$;*aTil4-(::^AL. ;J^l^t?5 
0»A^ltr;15TL/io 5fel^-CC<D;'g&itel$-7 8'=C(D;a 

^b«SBm5§;*Sl 2 5 H 'J U *v h;u*;TSTil^(::SAL. 3 

oi^t^\'fxM^m:^mni.fzo y%m^^^^)m^. sic 

ti»Lfco 7K6 2 55'JU*> h;u*f0o< yis^p-r-sc 

^«<aS 1 2 5H'J'j*v hJl.-roCD7K-e2(plgfey*Lfco 

**B*-«i3 3J5i^-e 1 2 5 s g 'j h>uroa>x— 
i^;i.r-3I5iaiilLfco x-^;uffl*-«icL. BSK^y 



^'^7^1 0 1 gA<[Elitt**Ufco i|R*9 9%o 
[0 0 17] ^h^+X (-O^r :7;U;l-;U>'x-;u) fiJB 
Ki;:7xx;i.3— KxH7ix<7)tait : 1 O O O 5 'J 'J H 

;ua)=ft:7^x=ict3-ejg^bi^:7xx;ua— Kxr^^y, 

1 7 g (2 2. 6 5 U^;U) $*3 O O S U U h>U* 

(cSflf^Fii-fco *2 5 o 5 u g *v h;u*(r^ h^+X 

(^^di 3?;U7|-;U3?xx;U) fflBK'J5^'!7Al 5. 52g 

(2 2. 6SU^;u) $^^$-t±fc5§iS^iaTLfco w 

^iSSfLT^JE (1 33 Pa) Tr'-?ftl£jt *1i-fco 

h^+x (^>^:7;u;j-;L.37x~;u) igKv:7x-;u3 . 

— KxOAie, 3 3 gA<lHli|X*nyco Jte*7 5%o 

[0 0 1 8] m2_ : 7" h^*x (^>^( :7;i/;J-;u:7x — 
;u) IBK (4-7t-^7 5^;u:jf ^v:7x-;u) :7x-;u3 — 

K-OA [ (C8 Hi7) -O-0- I -CP] + [B (C 
6 F5) 4 ] - 

[0 0 19] :i-^7^;U3^xx;ux— ^VKDffilit : ««S 
;^jgt1-ai;7k.^xCM3S)^£P©*ii^tc50 0 5 

U U *V K;KDHOP5tLJg3?^XZ]|C. :7xy— ;U4 4. 
8g (O. 4 7 7^;U). n-7^PA;l-^^J>3 8. 6 
g (o. 2^;u) . a^bi^ h^3^5^;UT>^-0A6 
g . iXm.\tii 'j 'i? A 2 6. 8 g . 7K 1 o o S U 'J h;u 
&i/h;ux>i 00 5U y^v h;u$SALfco cco^i* 
*si$L. «i^'^2 oKraagsLfco *iv"ej5JES^«D 

^O. 5 N:7KK^b:M-';'t?A?§jSl O O 5 U 'J K;u-e 
3fe;# L. ^JfeU^-T? 1 O O S U U h;u"ro<^7k-e 5 lEiat.^ 

;i-^^;u:7x -;ux— 7^;u4 1 . 5g (ilx^9 5%) A< 

[0 0 2 0] t Kp^v h v^;b:^ + i^3— K^>Hf ><7> 

(iiK.fci 000 s 'J u h;KD5tLJS:7^x=iic. a— K 

^>-tf>i/T-bT— h8 O. 63g (O. 2 5 ^ . 

7K3 o o s u »v h)\^lSLXSmWi^ o o = U U h;uSS 
p- h;uxi/;^;U7t>>M— 7KfPia4 7. ssg (o. 2 

?*1^1«)$4 0*ti(C2B#FBie*>. ;^Jt^t:2 5°crc?^iPL 

2feL>-caEET-effija$-l±fco mii<0l«DM6 8. 15gA« 
^t»*Lfco J|R*7 0%o 
[002 1 ] (4-:t-^^;U:j-^V':7xx;u) :7x-;u 

2 5 O 5 'J »J h;KD = ll:7^X=l(C, tKP^rvKi/ 
;U:t-4-v3— K^>-If>2 2. 2g (O. 0 5 7^ 

. n -:*-^5';u:7xx;ux— 7^;U9 g (0. 04^ 

;u) . T-b hx hU;u5 5 u u v h)VlkXSmWi^. 5 s 
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iSS(::2KPpT3 0»PaiDS»Lfco *l^-e7KWKi. 5S 
L?Ei:A<&7Kl 5 05U 'J-y h^U^aEttlLfco Sfet^ 

5 o 5 g g *v h;u-egfe.^L. ^i^-eSST-e4 s^xxds 

;U) ^'x -;L.3— K-'t^A hi/U— h 1 9. 5gA<I5lJtt 
S?*lfco ilX¥7 6%o 

[0 0 2 2] T-h^^x (^>9yji^7tJ\^y j^—M m 
K (4-:i-^^;u>j-+v:7x-;u) :7x^;u3— K-O 
A(x>mat : mm^mn»^m7Ltz5 o o s u g h;ua) 
=ft:7^xzi*-e (4-;j-^7T;u;*-^v3^x^;u) 

— ;U3— K-^A hi/U— h 5 g (O. 0086^;U) 

$T-ir h>3 5 o s g g *v h;u*ic?§g?^?-t±/co 
afiL?SA<^. T-trh>5osg g *v h;u*(ci^ K^^x 
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